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Definition. The set of limit points of the trajectory of $x$ under $f$ is called
the $\omega$-limit set of $x$ , denoted by $\omega(x, f)$ ; more precisely, $z\in\omega(x, f)$ if
there exists a strictly increasing sequence of positive numbers $n_{1}<$
$n_{2}<\ldots$ such that $z= \lim_{iarrow\infty}f^{n_{i}}(x)$ . We denote by $P(f)$ the set of
periodic points of $f$ .
Sarkovski
Block-Coppel [1]
Lemma 2.1 ([2, 3], [1, p.71, Lemma 3]). If $W=\omega(x, f)$ is an $\omega$ -limit
set and if $F$ is any non-empty proper closed subset of $W$ , then
$F\cap C1f(W\backslash F)\neq\emptyset$ .
Lemma 2.2 ([2], [1, p.72, Lemma 4]). An $\omega$ -limit set $\omega(x, f)$ contains
only finitely many points if and only if $x$ is asymptotically periodic. If
$\omega(x, f)$ contains infinitely many points, then no isolated point of $\omega(x, f)$
is periodic.
Lemma 2.3 ([2, 3], [1, p.72, Lemma 5]). If an $\omega$ -limit set $W=\omega(x, f)$
contains an interval, then $W$ is the union of finitely many disjoint
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closed intervals $J_{1},$ $\ldots,$ $J_{p}$ such that $f(J_{k})=J_{k+1}(1\leq k<p)$ and
$f(J_{p})=J_{1}$ .
Theorem 2.4 $([S] \check{S}arkovski\dot{1})$ . Let $f$ : $Xarrow X$ be a map from a
compact metric space $X$ to itself. If an $\omega$ -limit set $W=\omega(x, f)$ is
infinite, then any its open (in $W$) zero-dimensional subset contains at
least one non-periodic point.
Corollary 2.5 $([S]\check{S}arkovski_{\dot{1}})$ . Let $f$ : $Iarrow I$ be a map from a compact
interval I to itself. If an $\omega$ -limit set $W=\omega(x, f)$ is infinite, then the
non-periodic points of $W$ are dense in $W$ .
Proof. $W$ $0$ $U$ $U\subseteq P(f)$
$U$ $W$
(1) $\bigcup_{i=0}^{\infty}f^{i}(U)\subsetneqq W$






$M^{0}=U,$ $M^{i}=f(M^{i-1})\backslash U(i=1,2, \ldots)$
(2) $M^{i_{0}}=\emptyset$
$i_{0}\in \mathbb{N}$ $i\in \mathbb{N}$
$M^{i}\neq\emptyset$















$V\subseteq H,$ $f(H)\subseteq H$ $f(W)=W$ $f^{n}(H)=$
$V\subsetneqq W$ (by (1))
$H\cap W\subsetneqq W$
$(W\backslash H)\cap$ Cl $f(W\backslash (W\backslash H))=\emptyset$
Lemma 2.1
$U\cap(X\backslash P(f))\neq\emptyset$
Proof of Corollary. $W$ Theorem 2.4




[1] L.S. Block and W.A. Coppel, Dynamics in one dimension, Lecture Notes in
Mathematics, 1513, Springer-Verlag, Berlin, 1992.
[2] A.N. $\dot{S}arkovski\dot{1}$ , On attracting and attracted sets, (Russian), Dokl. Akad. Nauk
SSSR, 160, (1965), 1036-1038.
[3] A.N. $\dot{S}arkovski\dot{1}$ , Continuous mapping on the limit points of an iteration se-
quence, (Russian), Ukrain. Mat. \v{Z}., 18 (5), (1966), 127-130.
DEPARTMENT OF MATHEMATICS, JIKEI UNIVERSrTY SCHOOL OF MEDICINE,
CHOFU, TOKYO 182-8570, JAPAN
E-mail address: yokoi@jikei. ac. jp
110
